MATERIALS AND METHODS
Four winter barley varieties were used in this study; Rogers (C.I. 9174) 3 and Purdue B466 Al-12-16 (C.I. 9574) were resistant, and Dayton (C.I. 9517) and Reno (C.I. 6561) were susceptible to the fungus. In order to determine the number of genes that condition resistance, the 2 resistant varieties were crossed with the 2 highly susceptible ones. A cross between resistant varieties and another cross between susceptible varieties were made in order to determine the number of loci and allelism if any that underlaid susceptibility and resistance. All crosses were made at the Agronomy Farm of West Virginia University at Morgantown during the spring of 1959. The Ft plants were grown in the greenhouse during the winter of 1959, and were advanced to F 2 and F 3 generations in the spring seasons of I960 and 1961, respectively. The reactions of the F 2 and F s to infection with races 8, 9, 11, and 22 were studied separately. Each of the 4 races was identified by the response of six standard differential varieties (Black Hull-less, Chevron, Goldfoil, Heil's Hanna 3, Nepal and Peruvian) and was maintained through a series of single pustule transfers. Races 8 and 9 are the most prevalent in the Morgantown area followed by race 11. Race 22 is a highly pathogenic one discovered in the same area (13). Reactions to the fungus were determined by seedling tests. All tests were carried out in a growth chamber equipped with day light type fluorescent tubes supplying light at plant level for 14 hours a day. The temperature was maintained at approximately 70° F. Three families of each cross and approximately 50 plants of each F 3 line were inoculated with individual races. The parental varieties were used as checks in each cross. Seedlings were inoculated in the second-leaf stage by dusting conidia over them from infected plants grown for this purpose. The readings were taken 10 days later when the infection reached a maximum. The seedling reactions weer recorded according to the
